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(54) [Title] AUTOMATIC CLASSIFICATION RECORDER 

(57) Abstract 

Objective 

To provide a scheme characterized by the fact 
that the contents of recorded programs are automatically 
assorted and recorded, so that retrieval and head 
searching of the program to be reproduced is easy. 

Constitution 

The device consists of the following parts: tuner 
( 1 ) that receives a broadcast program, A/D converter (2) 
that converts an analog signal fed from said tuner (1) into 
a digital signal, a magneto-optical recording/reproduction 
device (3) having buffer (3a) and magneto-optical disk 
(3b) for recording the digital signal output from A/D 
converter (2), D/A converter (4) that converts the digital 
signal reproduced from said magneto-optical 
recording/reproduction device (3) into an analog signal, 
level detector (7) that detects the signal level of the 
analog signal fed from tuner (1), controller (8) that has 
directory (8a) and CPU (8b), and controls magneto- 
optical recording/reproduction device (3) by means of 
operating keypad (8c), and display device (9) that 
displays information. 
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Claims 



1. An automatic classification recorder characterized by the following facts: the 
automatic classification recorder has a level detector that divides received program information 
into information units by detecting inter-program-section periods or scene changes, 

a recording/reproduction device that attaches at least a classification code and title to 
each information unit, 

and a directory that assorts and records the classification codes and titles of said 
information units recorded by said recording/reproduction device corresponding to the 
classification codes; 

and said received program information is retrieved by means of said classification codes. 

2. The automatic classification recorder described in Claim 1 characterized by the fact 

that 

it detects inter-program-section periods or scene changes of the received program by 
defining the start of an information unit when a signal over a prescribed level is fed and the end 
of an information unit at the time of the start position of a signal below a prescribed level when 
the signal below the prescribed level lasts more than a prescribed time. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to an automatic classification recorder that classifies and 
records program information broadcast from a broadcasting station according to the contents. 
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[0002] 
Prior art 

Recorders in the prior art for recording the images and sounds of program information 
broadcast from broadcasting stations include video tape recorders (VTRs) and music tape 
recorders, etc. When recording with no one present, (timer recording) is carried out by said 
devices, the channels of the broadcasting stations, as well as the start time and end time of each 
program are registered for recording. 

[0003] 

According to said method, when the broadcast program information is recorded, the tail 
portion of the preceding program may be recorded at the head portion of a recorded program, 
and a succeeding program may be recorded in the last portion of the previous program. 
Consequently, when reproduction is carried out, the recorded contents may be mis-read, or the 
user may fail to understand the scenes. Also, for programs of civilian broadcasting stations, there 
are many CM (commercial messages), and head searching for recorded programs is difficult. 

[0004] 

Here, for music programs, in a program, plural pieces of music are broadcast 
sequentially, and narration and CMs are inserted between the pieces of music. However, there is 
no way to identify them, and all of them are recorded as a single program. Consequently, when 
the user wants to listen to a favorite piece of music recorded during a program, head searching is 
difficult. 

[0005] 

Problems to be solved by the invention 

In a recorder of the prior art, the contents of a recorded program can be judged only when 
the contents are reproduced. Also, the recorded program contains much excessive content other 
than the program. In addition, for music programs, etc., access and reproduction of favorite 
pieces of music is difficult. 

[0006] 

The objective of the present invention is to solve the aforementioned problems of the 
prior art by providing a scheme characterized by the fact that it can easily carry out retrieval and 
head searching of a program to be reproduced by automatically assorting and recording the 
contents of recorded programs. 
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[0007] 

Means to solve the problems 

To realize the aforementioned objective, the present invention provides an automatic 
classification recorder characterized by the following facts: the automatic classification recorder 
has a level detector that divides received program information into information units by detecting 
inter-program-section periods or scene changes, a recording/reproduction device that has at least 
a classification code and title attached to each information unit, and a directory that assorts and 
records the classification codes and titles of said information units recorded by said 
recording/reproduction device corresponding to the classification codes; said received program 
information is retrieved by means of said classification codes. 

[0008] 

Application examples 

According to the automatic classification recorder of the present invention, information is 
divided into sections by referencing the envelope pattern of silent intervals and the signals on 
both sides of a silent interval, and a title and classification code are attached corresponding to 
each section of the divided information for recording. In this case, the information sections 
attached with titles and classification codes are assorted according to the classification codes, 
that is, information sections with the same or similar classification codes are collected for 
recording, so reproduction is easier. 

[0009] 

In the following, an application example of the automatic classification recorder of the 
present invention will be explained with reference to figures. Figure 1 is a block diagram 
illustrating the constitution of an automatic classification recorder. Figure 2 is a block diagram 
illustrating the operation in recording. Figure 3 is a block diagram illustrating the operation in 
reproduction. The automatic classification recorder shown in Figure 1 has the following parts: 
tuner (1) that receives a broadcast program, A/D converter (2) that converts an analog signal fed 
from said tuner (1) into a digital signal, a magneto-optical recording/reproduction device (3) 
having buffer (3a) and magneto-optical disk (3b) for recording the digital signal output from A/D 
converter (2), D/A converter (4) that converts the digital signal reproduced from said magneto- 
optical recording/reproduction device (3) into an analog signal, level detector (7) that detects the 
signal level of the analog signal fed from tuner (1), controller (8) that has directory (8a) and 
CPU (8b), and controls magneto-optical recording/reproduction device (3) by means of operation 
keypad (8c), and display device (9) that displays information. 
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[0010] 

For the automatic classification recorder with said constitution, the operation can be 
explained with reference to the flow chart shown in Figure 2. First, when the recording start key 
of operation keypad (8c) is pressed, recording starts (step 21). The program received by tuner (1) 
is fed as an analog signal to level detector (7) for detection of the signal level (step 22). Here, 
when the detected level is over a prescribed level, controller (8) judges the time as the start time 
of program information, and it outputs a control signal so that the following operation is carried 
out: by means of A/D converter (2), the analog signal is converted into a digital signal, and the 
output signal from tuner (1) is temporarily recorded in buffer (3a) of magneto-optical 
recording/reproduction device (3) (step 23). While recording is continued as is, level detector (7) 
measures the duration of blank periods of the analog signal output from tuner (1) (step 24). If the 
duration exceeds a prescribed time, controller (8) detects this as a section of program information 
(step 25 -> Y), and it outputs a control signal for stopping the recording to magneto-optical 
recording/reproduction device (3) (step 26). Here, recording time m is measured by CPU (8b) of 
controller (8). 

[0011] 

In this way, program information temporarily recorded in buffer (3a) is classified with 
respect to its information according to the duration, and the later treatment is adjusted. For 
example, if a music program is recorded, an information section having a duration of 1 min or 
longer is judged to be the music information of a piece of music, while an information section 
shorter than 1 min is judged to be other information. Said types of information are then treated 
differently from each other. 



[0012] 

If the duration of recorded program information is longer than 1 min (step 27 -> Long) 
and if directory information of the title of the piece of music and of its classification code, etc., is 
assigned before start of recording (step 28 -> Y), said directory information is formed 
corresponding to the temporarily recorded program information and registered in directory (8a) 
of controller (8) and a TOC (Table of Contents) of magneto-optical disk (3b) (step 29). On the 
other hand, if there is no assignment of directory information (step 28 -> N), together with the 
classification code, a No. is registered instead of the title (step 30). In this case, a classification 
code is predetermined for each duration of program information, and it is determined 
corresponding to the duration. In any case, the directory information and the program 
information temporarily recorded in buffer (3a) are placed in correspondence with each other and 
formally recorded on magneto-optical disk (3b) of magneto-optical recording/reproduction 
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device (3) (step 31), while the program information temporarily recorded in buffer (3a) is erased 
(step 32). 

[0013] 

If the duration of the recorded program information is shorter than 1 min (step 27 -> 
Short), instead of the title, the receiving time is registered in directory (8a) of controller (8) and 
the TOC of magneto-optical disk (3b) (step 33), and it is recorded in a region where only short 
program information of magneto-optical disk (3b) of magneto-optical recording/reproduction 
device (3) is collected (step 34), and the program information temporarily recorded in buffer (3a) 
is erased (step 35). 

[0014] 

If the recording end key of operation keypad (8c) is not pressed until this time (step 36 -> 
N), the signal level of the analog signal of the program output from tuner (1) is detected by 
means of level detector (7), and recording is continued as mentioned previously. Then, if the 
recording end key of operation keypad (8c) is pressed, recording is stopped, and the time of the 
information being recorded is detected. Corresponding to the time duration, as mentioned 
previously, together with the directory information, recording is carried out together with the 
directory information on magneto-optical disk (3b) (step 36 -> Y, step 37). 

[0015] 

When recording is carried out as mentioned previously, the directory information is 
recorded in the TOC region of magneto-optical disk (3b), and program information of 1 min or 
longer and program information of 1 min or shorter are distinguished from each other and 
recorded in a data region. Also, in directory (8a) of controller (8), as shown in Figures 4(A), (B), 
all of the directory information pertaining to the magneto-optical disk is recorded by the 
automatic classification recorder. As shown in Figure 4(A), the directory information of program 
information of 1 min or longer is classified for each classification code, and the title (No.), the 
volume name of the magneto-optical disk and the recording time of the program information are 
recorded. Here, the directory information of program information of 1 min or shorter is recorded 
together with the recording time in the order of the receiving time as shown in Figure 4(B). 

[0016] 

In the following, the operation of reproduction of program information recorded by the 
automatic classification recorder will be explained with reference to the flow chart shown in 
Figure 3. When recording is not carried out, the mode becomes the reproduction mode (step 41), 
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and a classification code is displayed on display device (9) (step 42). Then, when the user uses 
operation keypad (8c) to select a desired classification code (step 43), the title and the receiving 
time, etc., of the program information stored in the classification code are displayed (step 44). In 
addition, by selecting preferable program information from this (step 45), reproduction of 
selected stored information is started (step 47). Also, if preferable program information is not 
recorded on magneto-optical disk (3b) installed in magneto-optical recording/reproduction 
device (3) (step 46 -> N), the volume name of the magneto-optical disk where the program 
information is recorded is displayed, and the user is prompted to set said magneto-optical disk 
(step 48). After the disk is set, reproduction is carried out automatically (step 47). 

[0017] 

Then, the reproduction digital signal output from magneto-optical disk (3b) of magneto- 
optical recording/reproduction device (3) is converted by D/A converter (4) to an analog signal, 
and the analog signal is sent through amplifier (5) and speaker (6), so that the audio signal 
portion of the program information is reproduced, while the image is displayed on display device 
(9). 

[0018] 

Also, the classification codes registered in the program information may have a 
hierarchal structure. In said application example, a music program was used as the program 
information. However, other program information may be embodied just as mentioned 
previously. 

[0019] 

Effect of the present invention 

The automatic classification recorder of the present invention divides received program 
information into individual information units by means of detection of inter-program-section 
periods or scene changes of the received program information. Consequently, retrieval and head 
searching of a program to be reproduced is easy. 

[0020] 

Also, by viewing the classification code and the title, it is possible to roughly judge a 
recorded program even when not reproduced. Consequently, it is possible to quickly search out a 
preferable program. 
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[0021] 

In addition, when a music program is recorded, it is possible to access for reproduction a 
preferable piece of music broadcast in the music program. 

Brief description of the figures 

Figure 1 is a diagram illustrating the constitution in an application example of the 
automatic classification recorder of the present invention. 

Figure 2 is a flow chart illustrating the recording operation of the automatic classification 
recorder of the present invention. 

Figure 3 is a flow chart illustrating the reproduction operation of the automatic 
classification recorder of the present invention. 

Figure 4 (A) and (B) are diagrams illustrating examples of the contents of the directory of 
the automatic classification recorder of the present invention. 
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A/D converter 
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Magneto-optical disk 


4 


D/A converter 


7 


Level detector 


8 


Controller 


8a 


Directory 


8b 


CPU 


8c 


Operation keypad 


9 


Display device 



L- 



T 



3b 
3a 



8c 



j i 



8 









> 


r 


8b 




CPU 



Figure 1 



Key: 1 Tuner 

2 A/D converter 

3 Magneto-optical recording/reproduction device 
3a Buffer 

3b Magneto-optical disk 

4 D/A converter 

5 Amplifier 

7 Level detector 

8 Controller 
8a Directory 

8c Operation keypad 

9 Display device 
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Key: a Lower 

b Higher than a prescribed level 

c Long 

d Short 

2 1 Recording start key 
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22 Level detection? 

23 Start of recording in buffer 

24 Time measurement 

25 Blank detected? 

26 Stop of recording 

27 Time? 

28 Classification code and title assigned? 

29 Registration of classification code and title 

30 Registration of classification code and No. 

3 1 Recording of program information on magneto-optical disk 

32 Erasure of program information in buffer 

33 Registration of receiving time 

34 Recording of program information in prescribed region of magneto-optical disk 

35 Erasure of program information in buffer 

36 Recording end key? 

37 END 
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Figure 3 



Key: 41 Reproduction mode 

42 Display of classification code 

43 Selection of classification code by means of operation keypad 

44 Display of title and recording time of program information 

45 Selection of program information 

46 In the installed magneto-optical disk? 

47 Display of volume of magneto-optical disk 

48 Is magneto-optical disk set? 

49 Reproduction 
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Figure 4 



Key: a Classification code 
Title (No.) 
Recording time 
Volume name 
b Receiving time 
Recording time 
Volume name 
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